Human gonadal development was observed in early embryos by electron microscopy. In 5-week-old embryos, the genital ridge (GR) was forming with a single layered superficial epithelium, which consisted of two types of cells, clear and dark cells. In 6-week-old embryos, the swelling into the coelom of the GR was greatly increased. Primary sex cords (PSCs) were forming as columnar projections from the primitive cortex cells. The basal lamina appeared between the future cortex and medulla, indicating that PSCs are of cortex origin. The primordial germ cells (PGCs) completed their migration into the GR: many of them were incorporated, in PSCs. In 7-8-week-old embryos, the PSCs were well developed, and clear and dark cells were still distinguishable within the PSCs. Sex differentiation in the primitive gonad became discernible on a histologically basis. In the testis, the tunica albuginea appeared and PGCs were being incorporated in the PSCs and were associated with both clear and dark cells. In the ovary, the cortex was dominantly proliferated and in the zone demarcating the cortex and medulla, collagen fibers were observed. In male embryos at 9 weeks onwards, the PGCs located in the PSCs underwent some ultrastructural changes, and the PSCs were branching and their peripheral ends were anastomosing with each other to form the rete testis.
In the human embryo, primitive gonadal development is initiated by the formation of a genital ridge as a thickening of the coelomic epithelium in the area between the root of the dorsal mesentery and the mesonephric swelling at 5 to 6 weeks of gestation. The superficial epithelium of the genital ridge (originally the coelonlic epithelium as mentioned above) then proliferates, and the underlying mesenchyma also proliferates, thus forming a swelling into the coelom as the gonadal anlage (genital ridge) (witschi, 1962, 1970) . Only a few previous investiga- is an epithelial origin, i.e. the cord is formed as a columnar protrusion of the superificial epithelium of the genital ridge (Kozhukhar, 1978 , Berbenkova, 1981 
Materials and Methods
The materials used in the present study were human embryos, which were obtained by legal abortion, estimated to be at the 5th week (5 embryos; crown-rump (C-R) length, 6-8 mm), the 6th week (3 embryos; C-R length, 10-15 mm), the 7th week (2 embryos; C-R length, 18-20 mm), the 8th week (one female embryo; C-R length, 25 mm), the 9th week (one male fetus; C-R length, 30 mm), and the 1 lth week (one male fetus; C-R length, 61 mm) of gestation. Permission to study these embryonic tissues was obtained from the patients concerned.
For electron microscopy, whole embryos were pre-fixed in 3% glutaraldehyde with 0.05 M cacodylate buffer (pH 7.4) for one hour, and then a desired portion including the gonad of each embryo was excised. 
Results
At the 5th week, the genital ridge was forming as a swelling into the coelom by elongation of the single layered coelomic epithelium cells in the area between the root of the dorsal mesentery and the mesonephric swelling and by proliferation of the underlying mesenchymal cells. The superficial epithelium (initially the coelomic epithelium) of the genital ridge was com- ones with a high electron density (Fig. 2) . at around the settlement of the cells. (Fig. 4) In the 7th-week embryo, the formation of the primary sex cord was advancing by the growth of columnar protrusions from the cortex into the medulla (Figs. 1-C and 5). In these cords, throughout this stage, two types of cells, clear and dark, as observed in the early superficial epithelium of the genital ridge, were still distinguishable and were randomly arranged in the cord.
The clear cells at this stage had more developed rough surfaced endoplasmic reticulum than those of earlier embryos. The PGCs which had reached the gonadal primordium were being incorporated among the sex cord cells. They were arranged randomly in the cord, being in close contact with the adjacent cord cells, i.e. with clear and/or dark cells.
Around and on the outer surface of the primary sex cords, the basal laminae were formed, which demarcated the cord and the modullar portion of the developing gonad (Fig. 6) (Fig. 14) .
In the male embryo at the 1 ith week, the sex cords became condensed and extended into the medulla (Fig. 15) (Fig. 16 ).
Discussion
In terms of the general process of development of the human gonard, the present findings are similar to those of previous reports (Witschi, 1962 (Witschi, , 1970 Kozhukhar (1978) and Berbenkova (1981).
Mention should be made of the attitude of the PGCs after their settliment in the gonadal anlage. Just after the arrival of PGCs in the gonadal anlage, most of the cells were found to be located in the coelomic epithelium, the future superficial epithelium of the genital ridge, and the PGCs then became incorported in the primitive sex cord with the formation of the latter. On the other hand, PGCs were also found scattered in the developing medullar portion.
In the later stage, some slight differences appeared in the morphological features of the PGCs between those located in the cortex-or the cortex derived sex cord and those in the medullar part of the indifferent gonad. Regardless of sex, the PGCs located in the primary sex cords revealed some changes of the nuclear membrane and chro- 
